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(2) 



#M ¥ 9-134188 



m^i^^^my^pm^mmyxyx^n^n 

n 1 & «fc I? 2 © tuf EM* m bgg £ J; -d Tr- * sWR* 

a^ft^mife^o^^iftaa^a a, Miami 
tfst2 o^tiiLggotiiii^^n^ntufam i * itfgt 
2 © x y^jg^ggcD ^ x u^im^t %mi$s£TJ : m 
2 to y^vmm t , Mian i & £ t? n 2 © i/^nsa 

[f**Il2] A^ftft^lia^ff^S^otO^ 
i tfgg 2 Offline =fc o Te'Bjt^H^-f ^ 



2 (Dssscw^a^t seei 



^^©^l*3j:tfm2©ffi^^jrJ:T ) X^ti^tiUM 

tmmt^m^y ^yy^m^t-u ^otufa^g^ 
^i&gcom 1 t5=t #m 2 tritaaj^ <t -3 r^n^n^ss 
ftw^fft^ft^sn fejco^cDtt&ftugt, tota 

^^xf^Mo^pm^zw.hxyx^ti^nm 1 

tf » 2 ©tffiEM* ffl a-ggfc <fc o Tf- 2 ffl 2 ft 3 

Mi fe^fff^cDiKjf^^y a, tuiani fea;ffM2co 

K^fflLSgOffl^J^ft^fttufBlgl *3^tfSg2 0XV 

so m tj x yyy^mt s an at 2 © 
ttmnt as inwig a %m 7, rcmB-s&mMo 

/a l /t it#it m a mnxti % * ra Sanaa a a aisat 
a? -a 5 y^fiML^a^^wt^ta^taa y- 
^y+j-a, tufay-a-v+J-co^maafc^oT^^ 



smut, mmm&&m 



[00 0 1] 



taia, # tc fte>r y# anna© * tf tf 7 1- m 

•So 

[0 0 0 2] 



10 com 



ckt, yy^aj^^a-a^t) a^@?ft«a;a^% 

[0003] yy-tzA^^^s, ^-a-^aM^-st 
midi a^fft^^jt^fpg^^aroTi^a, a 

5 4" 'T ffl ^ 3 a - ^ ^ ^^-T § © T* & <Q , 

-K©aj^^ar xa ? ©aj^*-y-) 

[0004] yy^^aas©^#JBi-, ^#tf« 
20 5:1 s d N^miSH^GSsa LxmBtz^y-t* 

^y^fctg«^«^^7^yya:*^^ar^fc^^^ft 

$ftTV^„ 

[0005] KB-, -yva^a if7DSo*9^fc«e 

s„ cna, yy^^^tm^mmcom^mm 
^^yxm^tix^ij-, m^f%mmt>mm^(¥r 

30 ^SftTV^Cfc^HLTV^o 

[0006] ccocta^-, fcaf«atsfcjat«# 
at, 6147 9^aa*tr^? 

ftfc^C)*^§o 

[0 0 0 7] c^^©*^W4««?:RI^ia«(DH 

B^fflv\ a^T, ^©mH^aao iwi^?R(oh 1 fc^v 

TH*^Sr-a?faSS^ 2«^SS*ffi, 3ltAt) 
40 [0 0 0 8] fiUKDJ; a ^tMJftfc^cD^ff^S 

gt^v-ra^TSMB^faao ^a 1 -^fassMtt?»^ 

4 , xa ? (C D), b-+f— fVxa'CL D)£fcttUMMM 

M# a ^(7) aa>y 7wmfr a a 2 
\m\m^^,(r)Xh^o ccx&Mnciimnx 
2 \m z mmm^m-oxm^m^yy^^^m 

ynid^y, sac W3S3ttfllof^^l 

50 TXTJtZ* ^x-^fEW4tt3t?3-a^ 
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3 

*timtz*><DT\ h^x-^ies^pi tmmcM^im 
^^^•^sp 5 xg 6 n « a^x- ? © fijffl^jB^-r « o 

[0 0 0 9] g^x-^fEtiSP 1 CttM I D I a- Ftf 

e»s n-c v s © i: t s 0 rai^o h 2 a i?f- * 

1 , H2^#MLT*S«cDl&^IfiB^t-S 0 MIDI 

^-fEftsnSo &fcM I D I a- FcoH l /F»EDx-7 

^TlSit(tgfSn^„ RIBf ^ 1 /.FffEa-OM I D 
I 3-F*W^fccb«ra^8^nB5ti£o c 
O^^lffiS it 1 /JxIPOM I D I 3- F^5&»SIflgP2 
S Bttifc c fc, 3t?x- MESSP 4 x S l f?x 

-i^fstEbT^f^A^yPU g7&Oj££f&/£© 

(t*ttlt3. c d -ea i /J^o^x- 2 ti&frS 
<fc?fc:i8ir£ft3 0 2?xft= ( l /.Wolf US) / (i 

[0 0 10] Mxi-i\ V^g#L£5 kbTVSfttf 1 

M^gp 2 -^snm k , w^-s-^sp 5 

fcS^OpJjWkStX -a-^±|rpggp6 £t)EE±tgP7x 

WEflU *©£^:3-FW5^£fi^#S<fc$fc 
bT^3<0T\ pfx?t=|f©M I D Ix-^irra 
3- Hfc bTIEex 3 d i; ^ , Xifgt x- 5? » 

[ooi i] bfrLftff&* ccfcH^SftftfBiB?* 
I0t7«, 3b?x-£iEf$P4 £&E92 K^UfcJ: -5 1 

^x^iE'isnrxr, cnsx^^^iifcs^ 

6 bMbT^g;§fifxrf S c fctffSfcvS 
x, dtiS^ll^sg^^'f 1 /J^ft^^fc 
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[0 0 12] 'Oi>^&bfc^OxX^x5xxO 
e=H#£SBi: bT, MAii\ #IB¥7 - 1 4 0 9 9 1 

[0 0 1 3] bbx ^<D»^H^a«*W^©H5i 

[0 0 14] MOHlt^X, lttCPU, 2H 
RAM, 3«^X, 4tttf u ^fHiSi, 5 
I/F, 7 lE'I/ff* 

gp, 8 imm/%kmm^6k 91*^1/^, 10 

70 tttx^, l Hix-fEx 1 2S54t*<ttfX7i^ 
5?, 1 3i$Tyf%,£T$7,V.-*!-, 1 15 
ttyn^AROMfei&b^yt, 1 Oiix-fv 5 ^ 

[0 0 15] ra£^H2ttilx-£©»£HT$!h 

m 4 a^x-^ifx. P? >y y OPIffl^x^«E|-b& 
tK 0 5a2SPx^^OBf^jW^«^a "c&iX S6 
ttt*f~?5f3- Ft5gPx-oBWH^& ^ 17 

20 [0 0 16] J^CDcfcSKflWtSftfe, t^SOxE-XX 

[0 0 17] 01 tt«10*7t^ii^t©yO'y 
^^&& 0 c©0(^^T 1 ttXXxA^cDio#^r 
ffrlffllft J; tfflt £ CPU (^^MSB) , 2SCPU 

1 fctfc D •>XxAx:f*XS)#?:SiJ» c t0 ; Wl9 S 

^iH?ni.R AM^x^Ar^-bx^^eu), sax 

XxA^f**^t«ft*©x-^^J;af7FbX^X 

[0 0 18] 4(i^iSt©ftx-^^tgttb/tfE'l«M, 
30 Wxa'HDD(x-FxVX^)> 5fi;^;H/F bf 
X5?7x-X) , 6tt/^;H/F 5^frbTbXxA 

tfB^^-^A^ii^cDy^ny^oay Fo— 7, 7 a 
ff«ME'B/W*SP, 8 «ffS©i#ihH^f»Sx 
t§fc^cr)M«/*fffl*xgP, 9 ttffMK«IE11/B^gP 

7 x s kffifi/^Kg^sp s sob 

[0 0 19] 11 imv^Mmmp^A^t^^ 

40 *3 t fctf^a© : g#^^#XSX7j:^ $X%>% a 13 

tt-g-^s n^BIW^ i: ig^ft £ 7 X7°-c?±iffi b T EE* 

t«xb-xxa5^ 0 1 4 ast^e^e^^tse 
jg % i 5 « ixD^rJl i 4M&lt> ^«ifo7i^ 

5ECPU1 xfIffl'TS7°XE # 'xb^t§,fflb/c7°trE # 'x 

AROM*#tSo i ea^tcti/cxV^^n^x 

X-^(^JXifP CM^AD P CMx-^O^xa-Ft" 

[0020] kt> mw^mmtZe ^xeu-^gcd 
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ft © ft x- 5? £5 £ Ob W 7 3 - 9 Xffl «Dft#{bS nftS 
fc*. b-7->^5 1 5 « % flx-^fc#$n«af(cr) 

[0 0 2 1] iPb, 5 Si, gftcD #fe*5 <t 

rfiHtt^oWifcH'raT^^ttWRi sft^ 

^ftb^ftS^x-7 «rb ^'?^f3-? l 6 

£ s> t ff*Wfi#^aff*ff*;ff fas/ff^gp 7 ko 

So dcoSJI, 0©^:ffi£|fm!^fi^S^S 

[0022] fflr— £&H2 bfbTot? ft, ^y^W, 
fc<^6DfflFfWcof»|gi:bT, ftf^t, fibg, 

[0 0 2 3] r-^v--^yxgpt{i, MfrbTPPfb 
H^tl^aailO^y h *l5Mibft*flcO h x 7 

xsw^x-^m^x- 5? bs^b ns«igbo^# 

[0 0 2 4] x-^i/— bXXgPo-^taS h7'^© 

ft, Sirr-^ hb^bbtt, sign 4ftt>ig*ftco^ 
7i e-Cxa-FJ^Ktta— bi 

cftr-j , rad^^-j )©ll^fB^t2fpf 

aai^cDaS^f&^t 3 x- 7 ^Bf 3f^J b lExE b T $ 

So ?M«Pb-b hb7bbb, s^tjitfxyi 
7b? l 2*fi|ffllt-S3y hn-/W*-5f*^l^!lfcea 
bTfeSo 

[002 5] msirm-T-rcv^-y^^Mm^tm 

bK SW-^VK ^7^yFY^VfO§l 

ft^»*a**iTv>So SftiOlbby H'bCHbft 
/b gfer— £tf*£&£ftTV3<, Ifyf^yF^ 
>H'b, CHf>7 \£y^>^mifWt^ti 
TVS 0 M*b-7hx7bcob-hb''b>' Hi, i@# 
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[0 0 2 6] BU«, *J*7^*fl^b9y*<E>8lffl* 
^tMBJEIbi5So ^b^x-^fPhbybbtt, 

tt3-7Xf?f-?tDf^f*^ ^co^x-b 

Of^ttCCtT'ifcSo ^i6ffif;coP-x7 7bi0 5fc 

[0 0 2 7] B6(iS^^^> hcOfffgb^VO S 

XI 5(4, Wj&Jtfbi'-by h©S^X-^#^fflV>T 
R AM 2 A^KStSS?ir-7#^|fF^ft?n/tx 
^ tj $ jVSPt- b ^St* Kb, ^ti^xb ft b 
r3-?l Ot^AbibSo LC0xb'bbb©xx-b 

bTxb VfrVW?- b bO 7*-*8»*jtf 5*fcifr 
20 tltiSnfcr^r^^ • fW(AD) P CMx-b 

lESI^fift TfEftftf SHit&5bf bft P C Mf3-^$ 

So 

[0 0 2 8] x3-bl effitteSfg^o;^!^ 
Wt« 7°U -fe 7 +)" 1 7 R« 2 ft, c C F $ 

ftftbbTrbWbose&cto^fi*, ^Ffft^-f-yy 
hfc^nsegfecttfgfittiets^yTHebft 

ft, SWo;tfi7a:^?i2tAMS 0 dcoSEg 
^XTKtt3-bft^*MtSm#43S^ 1 
30 o o % co k b S ft a tf 7 ^-tD^H* *VJtSIBH co t * 
ToSSo 3yhD-7>6^Sc0ft^7^*Efi)c0B^3ig 
^1 0 0 %J7^fc^gL/ci:-o5tt7°-p^7^ 1 7fcfeV 
Txy-^l 6comA^WtSB»*0£bT, KttTi 

— 77.^osi^*ibrSo b7xcoSMM*wsa 

C02 0 0-3 0 0^h^Sxftt§fjfera«-c?$So 
[0 0 2 9] b7^MBft»S3-xX^*«fflb 

sv^coa^coasfciSo ^sb se, ©MfffiJMM 

40 i*4<oSSo rassgSJ co@sci¥ ; tW5^±2~3 
t(2oo*^3oow)-?$g 0 Lfttfot, fyl 

(S^MS) bfttlfn ft b 1?^ < , b 7 7 CM £ 

P^S^^Mbftk^fegfeirJ-xXS^^fflt 

So 

[0030] K±(T)»^^ 1 o 

£7)2 0 0 — 3 0 0*?K£ffl£fcfc£a\ ^^5 1 
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[0031] SI 7 a, rvtfWiSiS) tfioo 

HA Bf^Jt 1, t 5, t 8AlH#^SAtA dtlfc 
MLTyt'imm t 4 T? 1 0 0 5fr5 7 0 Bf^J t 
6f7 0 1 2 0 Bf^J t 7 -? 1 2 0 %frt> 1 

[0 0 3 2] flfgijt 1 Of^fS 1 0 0 %%<DT\ 
S 0 £<DbiA M^ftA-^y^tOV^TaHfc 

»L^ti^iRfas<, SSI© raj £«Mrr« 

*Hl 4fr53»S-£3<, fiLJUS^a, Hfl^ftfi© 
fMOKLT, 1 3*AamA"<?^%^jA 

ttSo rasft, JCttisftA-A^w-f £©-itf(Aia 

[0 0 3 3] BfgiJ t 2 tferyfli 1 0 0 %%CDt?, * 

©BittOOi;t?6?„ Hfgijt 3Tfer>l(i 1 0 0 
iifHi^ft A£j ©^f^J/H'A^ 

[0 0 3 4] BfgiJ t 4 tS^tfy*'^ 1 0 0 %£fA 7 

[0 0 3 5] Bfgijt StS^tffSf-^IHI:^^ 

yM rLA,L3ct$j )tA^A f^AM 00% 

Sttftir ftt? 13 r a ^At«§lffigft(Mxa rt> 
-j )^in 4AA^?i±^ 0 '©HfiA^k:^ 

[0 0 3 6] BfgiJ t S ffy#^ 7 0 1 2 0 %fc 

r^-j )©5^»s-f£ 0 Hfiit 7t? 

f^* 1 7 0 %fr£> 1 0 0 %K.m{ktZ<DT*X®&FK 
l o<0*#tfJfc£Lfctf, eKDlSPlTHitu^^x 

■<yh »t« * t* a , ^waosw **HJtr § 0 

[0 0 3 7] Bfgijt 8(t§^fcf>^ 1 0 0%*t?$ 

©wsymttf^iai-F-fysts. c©b? 
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« 0g$fi If fco-e, iHfc7x- Kb bbTt 

^<D?l§^y*;i^M^ofcLT§im 
^»±-r^ 0 LJAL©£5&f|W£y-^y^l 5^5 
ci:T\ 3-bb^-Hb^©^b;tbiailft*ffftS 

ft an*f t l r t « t Bf iwo-r noiiv^t^t « c 

[0 0 3 8] 

SSWSWtt LA -5 1 1 -5 8H0] Lfr Lfc S ±15©^ 
jo M*Sft«tAftt)^g^AtSb 
P CMfeAtf P CMJBft£®T^£ftft/^*3-5 
X A A jg&B t? Jg^ S Hfc WW <A 2 3 - 5 X te 

[0 0 3 9] Sfc-, P CMfeAtfP CMffH^SCi/^y 

tM i d i tmstizmitw^^x-. ftt^v^ 
(i oo««±)fcae>, JifiA^^^^^acns^ffiS 

^a^E^jSSLTeS-rScO^^cDHfKi&BL, 
S;ftX^>FrnycDyyJ2*5^7-#^aAS©x- 
5? IS'lgB^^fc r^ a r_ ti^Mf % tt$> a i^^ii 

fcLS^n^3S:6»jS:V^V^Ha**LT 

[0040] *mm±mj£M(omm%:Mikt%&(D 

^bfcj^t), S^ft-^^e^SftLTfeAy^a-? 

[0 0 4 1] 

ffi t <t tf^W 5 > A AA ^ ^ jg«ff f 1 

m i *3 c fca ; m2cD^Mbfi^ffi7j'r«^egy>^gi 
t % r^y^©si^j;o ; S2(Dtti7j^jtj;^T^n 
^n*H ^ fM fcsw ^y ^ y ? n *^sti 

+*-y^cr)m i fe=fco ; m2cr)ffi7j^jt c toT j eti j en^ 
Sb^^y = >A^fi^?n^f!j^x-^*ftiS-r 

50 ^^Ho^^^fE'tLTv^T-f-n^nn i ^<fctf 
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m 2 <om.fr ta limc ioTf-? #Rt& * £ n a a 1 43 
j;rA§2 coaac^j a hi ^cfc cfag 2 cott^m ugi 

[0 0 4 2] £A AAAcDAAAASMtA 3&§S43<fc 

cfiR*os*i»fli*faii ltvs n#A- 9**Vt, 
* * * U A b fc«#|f W t A 43 

£ Mil Ag A t} lr_ JS C T £ 5 y A^ AfP L % ^ ?> 1 

mmmmzmij t § y- t >v t , y- y yA©«* 

jfA^^TAA^AAt^AAAASWA y— ry 
+J-cofi#fiiAt2tfA TA^AJ2tSflAA3«M A 

^aaa^m©^ tfAAASBcom^AiiAs a 

[0 0 4 3] 

a, AAsnfeAffltAiSfcAMfeiriAA^ysyA 
jR»flHR«» l te<t ffA 2 cDtfcJA^^iJ fcASfc 
tbA/t&AAi'AA AfEr+MycoAl ££0^2© 

tb^^j k «fe -3 t *n^e nfifR t *ti t s» \ y 9 
tAA^y 5 yy*m*znwM&ffi ; r-z%&j&t% 

mifc^O^c^y^ffM^A A^MA)Ati43j: 
A^fcoAAiKA^fAILTyT^nAnA l 43j;3fA 
2 cotufHM* til Lfgt ct ? T A- 5? ^M* tH S tlS H 1 
33 £ rim 2 coig ffrA A U i: , tffiESt l 43 £ tfH 2 coM?* 

tb Lggcoa^^^n^nWEH 1 43 £ 0^2 ox y-^A 

tfr*n? y -y ;F Silt 1 43 £ 0% 2 © 
M§A jWWE»i*J:tf»2©l^;I/^{SB0WA*fti 

AKcoA^ AA A AfflAfc: AKfcfig'AfA^ L^T 5 
BI&WU yuyyx-FL^Am^fctbA-Cf A 
?OX7x-F»IAAiAAP CMAcDfcSc&W&ff 

[0 0 4 4] $A AcOAtlAS5cOAg|y*SA;3/A 
3»£ t » * UX7 x - F at \c Mco AM© A A * AH 
fA cO^fciftA? 2±S © 3?AA©AA?A# 5 AH2 % 

[0 0 4 5] 5 Ay AfEfi^AAAgfcAAAAS« 
■ '. '■ • ' ! '-'— ^fc^S**®? 

sin t s as «tA h# & a^ ig &<on& m um 
tfmtt % it imo r-mmmm t as^ tshw 

[0 0 4 6] KA AAWAftcoAM^^T, 

1 ) E 1 S, *^CD*iStcDJfM 1 ^43^ 
3^AJtSBcolM^A1-7u^^HTAS 0 m l fc 
43V ->T, 100, 1 0 1, 102, 10 3tiAAiA 



(6) #P^A9- 1 3 4 18 8 

70 

1 0 4fi/AAA 10 5a, 1 0 5 b ttj&J^^'A 
106 a, 1 0 6 bttfE*AL§g, 10 7a, 107b 
fiiy-^M^, 10 8a, 108 b«y^;V^tg, 

1 o 9i4AS§§, l l oiiffi^^A, l l l tt«gg£ 

[0 0 4 7] S2aAAl*CAMt43^?.f!^ttiLgl 
0 6 a, 10 6 bcOKAfcifftM^AtHTA^o H 

2 (b) fcfeyT, 701, 702, 703, 7 0 8 & 
AA^A, 7 0 7 H tbA^A, 7 0 9, 7 0 6 HA* 

JO m, 7 0 4«7AX«A 7 0 5Stt&a}bWB6T 
FyxAA§§7:ASo 

[0 0 4 8] 0 3«AAA«AMt43tf§AgSA^A 
Sgl 1 1 cot&A^m^tsmHUH, 0 4ttAA*cr>A^ 
^43^^^^^!; 1 0 5 a43Cj:tf 1 0 5 b£>A-£1§ 
ffl«DliWS, S 5 aAA»cOB?Hfc43^SSff^^ 
U 1 0 5 a43£tf 1 0 5 b<0>/V-7AA*ffiLco§y^g|, 
B6tt A Affico Mst 43 ^ § A ACO 7 tr X 7 x - F 
$Alco»H, m 7 iiifmmcoBMic^f^TV^i- 1 
o 4COKAIAJ0TAA 
20 [0 0 4 9] AAcoi ^ tA#A?nfcAAfi£©A*A43 
^ 25 fc^ A ASMcOf] A^r^-r 2 „ 

[0 0 5 0] l o 4 fctt, AAA^SSAcoA 

HtAHFAfi43 c t tf^A^-f S2A^4S » A'tt« 
AAnAnAiiSA l o o, 101, 102, 1033b 1 
SA^StiA 1 o 4 A AA2ti/cA!lic^ 

A t A»43 £ tf$m ^-f 5 y A*A ^ ^ ^#ff|E^ AS 

[0 0 5 1] 1 0 4(Om 1 43ctt?||2 

cOtbAAA^a^nAnH 1 coft^ttAAs 1 0 6 a iiH 
30 2 CDM*tbLlil 0 6 btfg^n-CVA Wtl 

3' i . 3 T ,\; ^-ii'.A^^-i'^yA^ji^^n^o 

[0 0 5 2] fAAL§§l 0 6 a43j:a : l 0 6 b (i^C> 
£-5fc»lAt A AW2:AiS^AA?nAAco»^}S 
A?n«t;, M^mLtsi o 6 a43j:rii o 6 btejgjg 
* A U COJ1A 5 tx/t AII43 J: ri A A«fi 2 n T v ^ A 
IBSffiAAJlBt^AA- 5?3rf!tbto 

[0 0 5 3] HRfc % A^AAA ^SMASPcoai 
o 0mA*«SATA3), AASAKMttb/tig^ 
»t)ML^At3AKAA3 0 ccofiMLAAfciU 
40 0 0m#tAAt«3 t^A5.4iTV^o t'%:b%^ 
t % § A^ co ?0F^ S 5 ( a ) i: f « t , fgAlf AS A » 

5 (b)cOJy? fcHf jfibffi^/b— 7ATMtbAc3 tti 
•pT, AA^^US^ 1 Atias/iA 5 0 0m#*A 1# 

[0 0 5 4] Z.<D&*>KW&* J t' i ) 1 0 5 a, 10 5b 
iiS2fcAt t fc-5S:fiA*bT3^ 0 AA*? 7 0 3 
5*11, 7 0 8 AA^S^SSSn^o LTV^n/tA 
lit ABcoffi^At)!*^ Lft^v^*mLMA7 F bx 
50 ^mtbL.MA7FyxAAt§7 o 5*S(ilASft«. 
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[0055] nm^\t>m?i o 1 a^sswsv 
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(57)Abstraet: 



PROBLEM TO BE SOLVE D: prevent the degradation In the quality of a back 
chorus in spite of a change in playing speed and interval by applying a singing 
voice sy nth esker capable of synthesizing the back chorus of PGM quality to a; 
synthesizing MRAO&E machine. 

SOLUTIOlNj; The waveform data read out by a first reading out device 1 06a and 
second reading out device 1 06b are subjected to level con version by level 
converters 108a and 108 b according to the output values of first and second 
envelope formers 107a and 1 07b. Further, the outputs of these level converters 
i 08a and 108b are added by an adder 109 and the singing voice synthesized 
output is obtd. at an output terminal 1 10. Further, the device is provided with an 
interval differential value generator 1 11 for controlling the pitch values of 
phonemes so as to gradually approximate the pitch value of the front phoneme to 
the rear phoneme at the time the front phoneme transfers to the rear phoneme 
when the pitches of the front and rear phonemes vary. As a result, the phonemes 
and the phonemes are extremely smoothly connected by controlling the reading 
out devices 106a and 106b. 
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[Oiaim(s)] 

[Claim 1] A8AINA which outputs by turns the performance information which 
consists of the phoneme, the pitch, sound volume, and pronunciation timing 
which were inputted to the 1st and 2nd output sequences, The 1st to which a 
pitch, a phoneme,. and pronunciation timing are directed according to the 1st of 
said ASAINA, and the 2nd output sequence, respectively, and the 2nd read-out 
machine/The 1st and the 2nd EMBE formation machine which sound volume 
and pronunciation timing are directed, respectively and generate wave 
envelopment data according to the 1st of said ASAINA, and the 2nd output 
s^quencp. The 1st and 2nd wave memory from which two or more phonemes 
and the voice wave of a pitch are beforehand memorized, and data are read with 
said Island 2nd read-out vessels, respectively, The singing voice synthesizer 
Mhit equipped with the 1st and 2nd level converters which carry out the level 
conversion of the output of said 1st and 2nd read-out machines with the output of 
said 1st and 2nd EMBE formation machines, respectively, and the adder adding 



the output of said 1st and 2nd level converters. 

[Claim 2] ASAINA which outputs by turns the performance information which 
consists of the phoneme, the pitch, sound volume, and pronunciation timing 
which were inputted to the 1st and 2nd output sequences, the musical interval 
which a pitch and pronunciation timing are directed and outputs the 1st and 2nd 
musical interval change values to the 1st and 2nd outputs according to the 1st of 
said ASAINA, and the 2nd output sequence, respectively -- difference -- with a 
generator A pitch, a phoneme, and pronunciation timing are directed according to 
the 1st of said ASAINA, and the 2nd output sequence, respectively, and said 
musical interval -- difference -- with the 1st [ to which a musical interval change 
value is directed with the 1st and 2nd outputs of a generator, respectively ], and 
2nd read-out machines The 1st and the 2nd EMBE formation machine which 
sound volume and pronunciation timing are directed, respectively and generate 
wave envelopment data according to the 1st of said ASAINA, and the 2nd output 
sequence, The 1st and 2nd wave memory from which two or more phonemes 
and the voice wave of a pitch are beforehand memorized, and data are read with 
said 1st and 2nd read-out vessels, respectively, The singing voice synthesizer 
unit equipped with the 1st and 2nd level converters which carry out the level 
conversion of the output of said 1 st and 2nd read-out machines with the output of 
said 1st and 2nd EMBE formation machines, respectively, and the adder adding 
the output of said 1st and 2nd level converters. 

[Claim 3] The performance data memory which has memorized a musical 
instrument and the performance information on a song, and the sequencer which 
outputs performance directions information while controlling timing according to 
the performance information, transposition input, and performance rate input 
which were read from said performance data memory, The musical-sound 
synthesizer unit which compounds musical sound according to performance 
directions of said sequencer, the singing voice synthesizer unit which compounds 
singing voice according to performance directions of said sequencer, and the 
music regenerative apparatus equipped with the adder adding the output of said 



musical-sound synthesizer iini t^ and the output of said singing voice synthesizer 
unit, 

[Claim 4] A singing voice synthesizer unit is a music regenerative apparatus 
according to claim 3 characterized by being a configu ration according to claim 1 
or 2. 
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D ETAI LED DESCRIPTION 



[De tai led Oesc ri pti o n of th e In vention] 

[Field of the I nvention] This invention relates to the singing voioe synthesizer unit 
and music regenerative apparatus whioh do not fell the quality of a baok baok 
chorus by II Tempo (performance rate) of music, and pitch (transposition) 
modification especially &bout the music regenerative apparatus used for the 
karaoke equipment which performs the karaoke performance with a back chorus. 
[00Q2J 

[Description of the Prior Art] In recent years, with an advance of digital technique, 
various kinds of karaoke methods are proposed and the karaoke (synthesizer 
karaoke is called hereafter) of the synthesizer method using the same musical- 



sound synthesizer unit especially as electrohone attracts attention increasingly. 
[0003] Synthesizer karaoke drives a musical-sound synthesizer unit using the 
performance directions information generally called MIDI, and generates the 
back music for karaoke, and the features are in that there is very little amount of 
data which the performance of one music takes compared with general karaoke 
(for example, karaoke of a laser disc). 

[0004] These features of a synthesizer method are efficiently employed in the 
synthesizer karaoke of a type which stores in semiconductor memory etc. the 
synthesizer karaoke (the so-called online karaoke) which transmits ISDN and the 
telephone line for performance information as a transmission line, and 
performance information, and growth of the synthesizer karaoke in this field will 
be expected from now on. 

[0005] On the other hand, the fault that the performance of voice or a back 
chorus is difficult exists in the karaoke of a synthesizer method, synthesizer 
karaoke is constituted using the musical-sound synthesizer unit of electrohone, 
and, as for this, the musical-sound synthesizer unit is constituted for the purpose 
of playback of a musical instrument sound (musical instruments other than voice, 
such as a piano and a guitar) -- the thing reason is carried out. 
[0006] There are some which were indicated by JP,6-161479,A as such a music 
regenerative apparatus of the karaoke of the synthesizer method conventionally 
devised in order to conquer a fault. 

[0007] That explanation is hereafter given for this conventional music 
regenerative apparatus using a drawing given [ this ] in an official report, drawing 

1 of this official report -- setting -- 1 -- the musical-sound data-logging section and 

2 -- for the alphabetic character data-logging section and 5, as for a synthetic 
amplifier and 7, the speech synthesis section and 6 are [ the musical-sound 
performance section and 3 / the input section and 4 / the output section and 8 ] 
synchronizers. 

[0008] Explanation is given below about the conventional music regenerative 
apparatus constituted as mentioned above. The musical-sound data-logging 



section 1 records the sound recording data of performance music, and consists 
of a compact disk (CD), a laser disc (LD) or a magnetic-recording medium, and 
its drive equipment. The musical-sound performance section 2 changes the 
musical-sound data of the musical-sound data-logging section 1 into a receipt 
and the musical-sound signal of an analog. What is necessary is just to use the 
synthesizer by which the MIDI code, then the musical-sound performance section 
2 generate a sound for the musical-sound data currently recorded on the 
Records Department 1 here using an electronic oscillator. Moreover, the input 
section 3 inputs a song person's voice with a microphone etc. Moreover, it is also 
possible for the alphabetic character data-logging section 4 to record a character 
code train, and for drive equipment to be consisted of by a magnetic-recording 
medium etc. and ** like the musical-sound data-logging section 1 , and to serve 
with the musical-sound data-logging section 1 . The speech synthesis section 5 
changes into a receipt sound signal the alphabetic character data stream 
recorded on the alphabetic character data-logging section 4. Moreover, the 
synthetic amplifier 6 compounds and amplifies the output of the sound signal 
inputted from the output of the musical-sound performance section 2, and the 
input section 3, and the speech synthesis section 5. The output of the result is 
sent to the output sections 7, such as a loudspeaker. Moreover, a synchronizer 8 
orders it control of the alphabetic data sent to the speech synthesis section 5 
from the alphabetic character data-logging section 4 according to the 
performance of the musical-sound performance section 2. 
[0009] The MIDI code shall be recorded on the music data-logging section 1 . 
Drawing 2 of this official report shows the example of the alphabetic data 
currently recorded on the alphabetic character data-logging section 4. Actuation 
of this equipment is explained with reference to drawing 1 and drawing 2 . If the 
MIDI code begins to be performed, the value of the readout rate from the 
musical-sound data-logging section 1 set as the musical-sound performance 
section 2, i.e., a musical-sound performance rate, will be sent to a synchronizer 8, 
and will be memorized to the synchronizer memory 9. Next, the data of the 1st 



vibrant tune of the MIDI code are read from the musical-sound data-logging 
section 1 , are sent to the musical-sound performance section 2, and are changed 
into a musical-sound signal. Having received the MIDI code for one vibrant tune 
to coincidence is told to a synchronizer 8. If it gets to know that the MIDI code of 
one vibrant tune was sent to the musical-sound performance section 2, this 
synchronizer 8 will read one-line data from the alphabetic character data-logging 
section 4, will count the number of alphabetic characters, and will calculate the 
value of audio speed assignment. Here, the alphabetic data for one vibrant tune 
is made into one line to line feed. And the speech synthesis section 5 sends the 
character code data pronounced from assignment of speed. The value of speed 
is calculated as follows. Value =(time amount of one vibrant tune)/of speed (the 
number of alphabetic characters of one line). 

[0010] For example, it supposes that it was set up so that the music which it is 
going to perform now might be performed with the speed for 1 vibrant-tune 5 
seconds, and supposing the number of alphabetic characters of one line of a 
back chorus is ten characters, the speech synthesis section 5 will change the 
alphabetic character sent with the specified speed into a sound signal, and will 
send it to the synthetic amplifier 6. Consequently, the synchronization with the 
musical sound generated in the musical-sound performance section 2 and the 
voice generated in the speech synthesis section 5 is taken, and it is sent to the 
output section 7 from the synthetic amplifier 6. Thus, since vocal sound data are 
recorded as a character code train and he is trying to generate voice from the 
character code train, vocal sound data as well as the MIDI data of musical sound 
can be coded, and can be recorded, and data can be compressed sharply. 
[001 1] However, although it can direct that only the alphabetic character is 
memorized in the music regenerative apparatus indicated here as shown in the 
alphabetic character data-logging section 4 at drawing 2 , and these alphabetic 
characters are changed into a phoneme in the speech synthesis section 6 In 
being unable to direct a musical interval to the speech synthesis section 6, since 
the pronunciation timing of these phonemes was also equally assigned within 1 



vibrant tune, there was finely uncontrollable constraint, and the technical problem 
that only the special back chorus for musical pieces was realizable occurred. 
[0012] There is karaoke equipment indicated by JP, 7-140991 .A as a music 
regenerative apparatus of the conventional synthesizer karaoke which improved 
this point. 

[001 3] Hereafter, the explanation is performed for the conventional music 
regenerative apparatus to below using the drawing of this official report. 
[0014] drawing 1 of this official report -- setting -- 1 -- CPU and 2 -- RAM and 3 -- 
a bus and 4 -- music data storage and 5 -- panel l/F and 6 -- a controller and 7 -- 
background image storage / playback section and 8 -- an image / words display, 
and 9 -- a video selector and 10 -- for a mixer and an effector, and 13, as for a 
sound source and 15, amplifier and a loudspeaker, and 14 are [ a monitor and 1 1 
/ a microphone and 12 / Program ROM and a sequencer, and 16 ] digital voice 
decoders. 

[0015] Drawing 2 of this official report is structural drawing of music data, drawing 

3 is the explanatory view showing the detail of performance data tracks, drawing 

4 is the explanatory view showing the detail of a voice data directions truck, 
drawing 5 is serial structural drawing of each truck, drawing 6 is the explanatory 
view of the part which decodes voice data, and drawing 7 is the timing diagram of 
a chorus voice control. 

[0016] The actuation is explained below about the conventional karaoke 
equipment constituted as mentioned above. 

[001 7] Drawing 1 is the block diagram of the whole karaoke equipment of the 
conventional example. RAM (random access memory) used when CPU (central 
processing unit) to which it sets to this drawing, and 1 controls and manages 
system-wide actuation, and 2 control and manage system-wide actuation by 
CPU1, and 3 are the data and the address buses for unifying the whole system. 
[0018] The store with which 4 stored two or more music data, for example, HDD, 
(hard disk) Controllers, such as two or more remote control which 5 minds panel 
l/F (interface), and 6 minds panel I/F5, and gives directions to a system, An 



image / words display for 7 to display background image storage / playback 
section, and for 8 display the still picture and words of a background, The video 
selector which 9 chooses the background image (animation) from background 
image storage / playback section 7 and the image from an image / words display 
8, and is compounded, and 10 are monitors which display the image which was 
chosen by the video selector and compounded. 

[0019] The microphone into which 1 1 inputs a singer's song voice, and 12 are 
effectors which give the mixer and various kinds of sound effects which mix song 
voice and the musical sound of performance music. 1 3 is a loudspeaker which 
amplifies and outputs with amplifier the song voice and the performance music 
which were compounded. The sound source in which 14 pronounces the musical 
sound of performance music, and 15 are sequencers which control a mixer and 
an effector 12 in this sound-source 14 list. This sequencer 15 has the program 
ROM which stored the program which CPU1 uses. 16 is a voice decoder which 
decodes the encoded digital voice data (for example, PCM and ADPCM data). 
[0020] Hereafter, actuation is explained. If performance music is specified by 
actuation of a controller 6, CPU1 will transmit the voice data with which it 
encoded the music data of the performance music which corresponds with 
reference to the music list memorized by the store 4, and for back choruses to 
RAM2, and will move control to a sequencer 15. A sequencer 515 arranges in 
parallel and performs two or more events including a music performance to 
coincidence based on two or more event data contained in music data. 
[0021] That is, further, a background image number is supplied to background 
image record / playback section 7, and the voice data with which data concerning 
[ a sequencer 1 5 ] the tone of a musical piece and the tone of false voice were 
encoded by the sound source 14 again supplies a words number to the digital 
voice decoder 16 at an image / words display 8, respectively. Consequently, a 
background image is displayed all over a monitor 10, and while it will be in the 
display condition which words superimposed to that part, it will be in the 
performance condition that performance music and a back chorus are outputted 



from a loudspeaker 1 3. 

[0022] Music data consist of a header unit, the data sequence section, and the 
voice data section, as shown in drawing 2 . A tune number number, a music 
name, a composer name, a singer name, background-image selection 
information, and the font information on words are written in the header unit as 
information on the music proper. 

[0023] Two or more trucks which described two or more kinds of events 
performed by coincidence in parallel are set to the data sequence section. Two 
or more voice numbers chosen by the voice data directions data of the data 
sequence section are written in the voice data section. 

[0024] The data which make performance data tracks utter the musical sound of 
performance music from a sound source 14 among the trucks included in the 
data sequence section are described to time series, the data which make false 
voice data tracks utter false chorus voice (for example, "**-" -- "- obtaining -") 
from a sound source 14 are described to time series, in the voice data directions 
truck, each data of the voice data number and musical interval which direct the 
class of intrinsic chorus voice (for example, it is "**** -- **-" and "**** point -") 
made to decode by the decoder 16, and a pitch is described. The data which 
direct the class of words which combine with a performance and are displayed on 
a monitor 10 in words data tracks are described to time series. CDC which 
controls a mixer and an effector 12 in effectiveness control data tracks is 
described to time series. 

[0025] Drawing 3 is the explanatory view showing the detail of - ** truck by 
performance. Each information on a note event, a tone modification event, and a 
pitch bend event is described by these performance data tracks. CH number 
which directs one CH (channel) which a sound source 14 tends to make it utter, a 
note number (pitch), a velocity (sound volume), and ** length are written in the 
note event. CH number and tone data are written in the tone modification event. 
CH number and pitch bend information are written in the pitch bend event. 
Although the note event of performance data tracks is an object for the musical- 



sound pronunciation of performance music, it has the note event of structure only 
similarly [false voice data tracks ] from which CH number differs. 
[0026] Drawing 4 is the explanatory view showing the detail of a voice data 
directions truck. Each information on a voice directions event is described by this 
voice data directions truck. That is, it is each information on a voice data number, 
a musical interval, and sound volume. A voice data number is a number of the 
encoded intrinsic chorus voice data which is made to decode by the decoder 16, 
and is a voice number of the voice data of drawing 2 . Beforehand, two or more 
trucks are the class of event, and the structure which arranged latency-time 
deltat to the next event utterance to time series, as shown in drawing 5 . 
[0027] Drawing 6 is the explanatory view of the part which decodes voice data 
according to the information on a voice directions event. A sequencer 15 reads 
the digital voice data with which the voice data number which corresponds from 
RAM2 using the voice data number of a voice directions event was encoded, and 
inputs it into the digital voice decoder 16. This digital voice data is intrinsic chorus 
voice data in the conventional example. When digital voice data is adaptive (delta 
AD) PCM data compressed in order to reduce data volume as an example, a 
decoder 16 is a PCM decoder with the function which performs number-of-bits 
conversion and frequency conversion, and is elongated. 
[0028] In the latter part of a decoder 16, the processor 17 which controls a 
musical interval and sound volume is arranged, and it inputs into a mixer and an 
effector 12, after adjusting the musical interval and sound volume of an analog 
wave which were decoded here based on the musical interval and sound-volume 
information which are included in a voice directions event. When reproduction 
speed is 100%, the time of the amount of modification of a pitch being 
predetermined within the limits reproduces intrinsic chorus voice using this path. 
When the reproduction speed of performance music is changed with the 
directions from a controller 6 in addition to 100%, in a processor 17, sound 
volume to the output of a decoder 1 6 is set to 0, and playback of intrinsic chorus 
voice is stopped. It is also the same as when the amount of modification of a 



pitch exceeds 200-300 cents of the specified quantity. 

[0029] Not using intrinsic chorus voice at the time of pitch modification is based 
on the following reason. When the musical interval to intrinsic chorus voice is 
changed to some extent above, the audio quality deteriorates and it becomes 
impossible that is, to use it substantially in a musical interval and the sound- 
volume control section 1 7. "-- to some extent — " -- a standard -- semitone -- it is 
**2 - 3 sound (200 to 300 cents) in a unit. Therefore, not only when II Tempo 
(reproduction speed) is changed, but when it changes a pitch (musical interval) 
more than the specified quantity, false chorus voice is used. 
[0030] When the reproduction speed of performance music consists of the above 
reason in addition to 100%, or when the amount of modification of a pitch 
exceeds 200-300 cents of the specified quantity, a sequencer 515 makes a false 
chorus utter from a sound source 514 according to the data of false voice data 
tracks, false chorus voice -- beforehand -- a sound source 514 -- musical sound - 
- the same -- carrying out -- "**-" -- "» it obtains, the channel of the voice -" is set 
up and it is made to choose and pronounce with false voice data 
[0031] Drawing 7 shows the situation of control by the sequencer 15 when II 
Tempo (reproduction speed) changes focusing on 100%. In this example, the 
event of voice data tracks changes in order at time of day t1 , t5, and t8. On the 
other hand, II Tempo is the example which changed to 120% from 70% at time of 
day t6, and changed [% / 1005 to 70 ] from 120% to 100% at time of day t7 by 
time amount t4. 

[0032] since II Tempo of time of day t1 is 100%, according to the event of voice 
data tracks, it is "**** at this time -- decoding of the intrinsic voice data **-" is 
started and the sound volume of voice data is set as the specified quantity 
described by the voice event. Nothing is not necessarily processed about false 
voice data tracks, the voice event equivalent to the first "**" is read, and that false 
voice (for example, "**-") is made to pronounce from a sound source 14 at this 
time. However, sound volume by the side of false voice is set to 0, and it 
prevents from outputting from a loudspeaker 13 in fact. To coincidence, the 



sound-volume value (the above-mentioned predetermined value) about intrinsic 
voice data is memorized for the return. 

[0033] Since time of day t2 is also 100%, II Tempo continues the output of 
intrinsic chorus voice for it. Although a false voice truck goes into the 
pronunciation event of "**" at this time, the sound volume by the side of false 
voice is still 0. Since time of day t3 is also 100%, II Tempo continues the output 
of the voice of an intrinsic chorus for it. this time -- a false voice truck -- "— it is -- " 
-- although it goes into a pronunciation event, the sound volume by the side of 
false voice is still 0. 

[0034] Since II Tempo will fall from 100% to 70% if time of day t4 comes, fade-out 
is carried out [ voice / intrinsic ] and fade-in is carried out to the predetermined 
value which memorized the pronunciation channel of false voice beforehand 
instead. At this time, since intrinsic voice may be in the middle of playback, loose 
cross fade is performed and a way piece is avoided. 

[0035] having set sound volume to 0, since II Tempo had not returned to 100% 
although the voice data side went into the following event ("******** things -- ") 
when time of day t5 came -- the pronunciation of intrinsic voice - not carrying out 
-- instead of ~ "-- carrying out -- " -- the receiving false voice (for example, "**-") 
is made to utter from a sound source 14 About this false voice, it controls using 
CH number described by the event, a note number (pitch), a velocity (sound 
volume), and ** length. 

[0036] Although II Tempo changes to 120% from 70% at time of day t6, since it is 
not 100%, the pronunciation of the false voice (for example, "**-") equivalent to 
"**" is continued. Since II Tempo changed to 100% from 70% at time of day t7, 
one condition which returns to intrinsic voice was satisfied, but the pronunciation 
of false voice is continued until the following voice data event begins, since it is in 
this phase in the middle of decoding of a front voice data event. 
[0037] Since the new voice data event whose II Tempo is 100% will begin if time 
of day t8 comes, fade-in is carried out [ voice / intrinsic ] to this timing. Since it is 
at the initiation time of intrinsic voice at this time, it is satisfactory even if it carries 



out fade-in steeply. Although there is also a pronunciation part equivalent to "**" 
of false voice at this time, sound volume of that pronunciation channel is set to 0, 
and pronunciation is forbidden. Even if reproduction speed changes karaoke 
performance music with chorus PERT because a sequencer 15 performs the 
above control, it can provide in the condition that there is always no time lag. 
[0038] 

[Problem(s) to be Solved by the Invention] However, since it would change from 
the back chorus formed in PCM and the PCM compressional-wave form to the 
false back chorus formed with the musical-sound synthesizer unit if a 
performance rate is changed or a musical interval is changed with the above- 
mentioned conventional configuration, tone quality changed, and when especially 
a performance rate and a musical interval were not in default value, it became a 
false back chorus, and had the technical problem that the quality of a back 
chorus deteriorated. The false back chorus constituted from "**-" and "**-" to the 
back chorus formed especially by PCM and PCM compression reproducing 
words is heterogeneous. 

[0039] Moreover, the amount of data of the back chorus of PCM and PCM 
compressed format takes great time amount to transmit these via a 
communication line for every music in online karaoke, since many [ very ] (100 or 
more times) compared with the performance information which drives a musical- 
sound synthesizer unit and which is generally called MIDI, and a lot of data 
storage is needed in the synthesizer karaoke of a stand-alone. In order to avoid 
this, even if the performance rate or the musical interval was in default value, it 
had the technical problem that it had to be made to have to use a false back 
chorus. 

[0040] This invention offers the music regenerative apparatus with which the 
quality of a back chorus does not deteriorate even if a performance rate and a 
musical interval change by solving the above-mentioned conventional technical 
problem, offering the singing voice synthesizer unit which can compound the 
back chorus of PCM quality, and applying this to synthesizer karaoke further. 



[0041] 

[Means for Solving the Problem] In order to solve these technical problems, the 
singing voice synthesizer unit of this invention ASAINA which outputs by turns 
the performance information which consists of the phoneme, the pitch, sound 
volume, and pronunciation timing which were inputted to the 1st and 2nd output 
sequences, the musical interval which 4s pitches and pronunciation timing are 
directed by the 1st of ASAINA, and the 2nd output sequence, and outputs the 1st 
and 2nd musical interval change values to the 1st and 2nd outputs, respectively - 
- difference -- with a generator a pitch, a phoneme, and pronunciation timing are 
directed according to the 1st of ASAINA, and the 2nd output sequence, 
respectively ~ having ~ and a musical interval -- difference -- with the 1st [ to 
which a musical interval change value is directed with the 1st and 2nd outputs of 
a generator respectively ], and 2nd read-out machines The 1st and the 2nd 
EMBE formation machine which sound volume and pronunciation timing are 
directed, respectively and generate wave envelopment data according to the 1st 
of ASAINA, and the 2nd output sequence, The 1st and 2nd wave memory from 
which two or more phonemes and the voice wave of a pitch are beforehand 
memorized, and data are read with the 1st and 2nd read-out vessels, 
respectively, It has the 1st and 2nd level converters which carry out the level 
conversion of the output of the 1 st and 2nd read-out machines with the output of 
the 1st and 2nd EMBE formation machines, respectively, and an adder adding 
the output of the 1st and 2nd level converters. 

[0042] Moreover, the performance data memory the music regenerative 
apparatus of this invention has remembered a musical instrument and the 
performance information on a song to be, The sequencer which outputs 
performance directions information while controlling timing according to the 
performance information, transposition input, and performance rate input which 
were read from performance data memory, It has the musical-sound synthesizer 
unit which compounds musical sound according to performance directions of a 
sequencer, the singing voice synthesizer unit which compounds singing voice 



according to performance directions of a sequencer, and an adder adding the 
output of a musical-sound synthesizer unit, and the output of a singing voice 
synthesizer unit. 
[0043] 

[Embodiment of the Invention] ASAINA which outputs by turns the performance 
information which consists of the phoneme, the pitch, sound volume, and 
pronunciation timing of having inputted invention of this invention according to 
claim 1 to the 1st and 2nd output sequences, The 1st to which a pitch, a 
phoneme, and pronunciation timing are directed according to the 1st of said 
ASAINA, and the 2nd output sequence, respectively, and the 2nd read-out 
machine, The 1st and the 2nd EMBE formation machine which sound volume 
and pronunciation timing are directed, respectively and generate wave 
envelopment data according to the 1st of said ASAINA, and the 2nd output 
sequence, The 1st and 2nd wave memory from which two or more phonemes 
and the voice wave of a pitch are beforehand memorized, and data are read with 
said 1st and 2nd read-out vessels, respectively, The 1st and 2nd level converters 
which carry out the level conversion of the output of said 1 st and 2nd read-out 
machines with the output of said 1st and 2nd EMBE formation machines, 
respectively, It has an adder adding the output of said 1 st and 2nd level 
converters, and it reads according to an individual by turns for every phoneme, 
and the voice wave of the specified phoneme/pitch is outputted smoothly, 
reading and carrying out cross fade with a vessel, except for the cross fade 
section -- a fundamental tone PCM -- since it remains as it is, the high singing 
voice of quality is compoundable. 

[0044] Moreover, since it carries out asymptotic [ of the pitch of a front phoneme ] 
to a back pitch gradually at the time of cross fade when there is a pitch difference 
by the front phoneme and the back phoneme, change of a pitch becomes smooth, 
and natural singing voice can be compounded. 

[0045] Furthermore, since the read-out location of a voice wave only changes 
also when changing the musical interval performed since the above-mentioned 



singing voice synthesizer unit and a musical-sound synthesizer unit are built into 
karaoke and a back chorus is generated, the high back chorus of quality is 
obtained irrespective of a performance rate and a musical interval. 
[0046] Hereafter, the gestalt of operation of this invention is explained, referring 
to a drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration 
of the singing voice synthesizer unit in the gestalt 1 of operation of this invention, 
drawing 1 -- setting -- 100, 101, 102, and 103 -- an input terminal and 104 -- 
ASAINA, and 105a and 105b -- wave memory, and 106a and 106b -- a read-out 
machine, and 107a and 107b -- an EMBE formation machine, and 108a and 
108b -- a level converter and 109 -- an adder and 1 10 -- an output terminal and 
111 --a musical interval - difference -- it is a generator. 
[0047] Drawing 2 is drawing showing the actuation and the configuration of the 
read-out machines 106a and 106b in the gestalt of this operation. For an input 
terminal and 707, as for an adder and 704, in drawing 2 (b), an output terminal, 
and 709 and 706 are [ 701 , 702, 703, and 708 / an address-generation machine 
and 705 ] read-out starting address generation machines. 
[0048] a musical interval [ in / in drawing 3 / the gestalt of this operation ] -- 
difference -- the explanatory view explaining actuation of a generator 1 1 1 , the 
explanatory view of the data-storage condition of the wave memory [ in / in 
drawing 4 / the gestalt of this operation ] 105a and 105b, the explanatory view of 
loop-formation read-out of the wave memory [ in / in drawing 5 / the gestalt of this 
operation ] 105a and 105b, the explanatory view of cross-fade processing of 
singing-voice composition [ in / in drawing 6 / the gestalt of this operation ], and 
drawing 7 are the explanatory views of ASAINA 104 in the gestalt of this 
operation of operation. 

[0049] Actuation of the singing voice synthesizer unit in the gestalt of this 
operation constituted as mentioned above is explained. 
[0050] The performance information which consists of the phoneme, the pitch, 
sound volume, and pronunciation timing of singing voice which should be 



compounded is given toASAINA 104 from input terminals 100, 101, 102, and 
103, respectively. ASAINA 104 outputs by turns the performance information 
which consists of the phoneme, the pitch, sound volume, and pronunciation 
timing which were inputted to the 1st and 2nd output sequences. 
[0051] Furthermore, 1st read-out machine 106a and 2nd read-out machine 106b 
are connected to the 1st of ASAINA 104, and the 2nd output sequence, 
respectively, and a pitch, a phoneme, and pronunciation timing are directed from 
ASAINA 104. 

[0052] The read-out machines 106a and 106b operate as follows. If a phoneme 
and a pitch are directed and initiation of pronunciation is directed, the read-out 
machines 1 06a and 1 06b will read a data point sequentially from the head 
address with which the phoneme wave memory was instructed to be, and the 
pitch are stored. 

[0053] Generally, several 100m second of the pronunciation initiation section of 
an audio wave is the transient section, and there is a property in which a 
comparatively similar wave appears repeatedly henceforth. It is known that this 
repeat part can also be expressed in several 100m second. That is, if the audio 
wave which becomes origin is made into drawing 5 (a), in case the pronunciation 
initiation section + repeat section is memorized in wave memory and it reads, the 
amount of wave memory can be made into about 1 second from 500 m seconds 
per one phoneme by carrying out the loop formation of the section and reading it 
repeatedly, like drawing 5 (b). 

[0054] Thus, the wave memory 105a and 105b is carrying out the configuration 
as shown in drawing 2 . A pitch is specified from a phoneme and 708 from an 
input terminal 703. A read-out starting address reads according to the 
combination of the phoneme which volunteered by carrying out, and a pitch, and 
it is outputted from the starting address generation machine 705. 
[0055] coincidence -- the pronunciation timing from an input terminal 701 , and the 
musical interval from 702 -- difference - a value -- giving -- ****. an adder 709 -- 
a musical interval -- difference -- a value and the assignment value of a pitch are 



added and this is outputted as deltaA. deltaA is given to the address-generation 
machine 704 and the address-generation machine 704 integrates with deltaA 
fundamentally. However, whenever an integral value exceeds data-point length, 
the value which is repeatedly equivalent to the die length of the section subtracts 
from an integral value, and an address value like drawing 2 (a) is generated. The 
address which this address value reads, and it is added with the output and 
adder 706 of the starting address generation machine 705, and is given to wave 
memory at an output terminal 707 is outputted. 

[0056] moreover, a musical interval -- difference -- a pitch and pronunciation 
timing are directed in a generator 1 1 1 from both 1st [ of ASAINA 104 ], and 2nd 
output sequences, a musical interval -- difference -- a generator 1 1 1 considers 
the 1st and 2nd correction value which changes in time as the 1st and 2nd 
outputs, respectively, in order to bring the pitch of a front phoneme close to the 
pitch of a back phoneme gradually, in case it shifts to a back phoneme from a 
front phoneme like drawing 3 , and these outputs are given as musical interval 
change markup force of 1st read-out machine 106a and 2nd read-out machine 
106b, respectively. 

[0057] Furthermore, 1st EMBE formation machine 107a and 2nd EMBE 
formation machine 107b which generate wave envelopment data, respectively 
are connected to the 1st of ASAINA 104, and the 2nd output sequence, and 
sound volume and pronunciation timing are directed from the 1st of ASAINA 104, 
and the 2nd output sequence, respectively. 

[0058] The data point of all the phonemes [ language / Japanese or / of English 
and others ] required for a performance usually that can be pronounced, or whole 
tone quantity is stored in the 1st wave memory 105a and 105b read by 1st read- 
out machine 106a and 2nd read-out machine 106b like drawing 4 , and 1st read- 
out machine 106a and 2nd read-out machine 106b read the data point of the 
specified pitch and a phoneme one by one. 

[0059] According to the output value of the 1st and 2nd EMBE formation 
machines 107a and 107b, the level conversion of the data point read by 1st read- 



out machine 106a and 2nd read-out machine 106b is carried out by level 
converters 108a and 108b, respectively. 

[0060] Furthermore, the output of level converters 108a and 108b is added with 
an adder 109, and a singing voice composition output is obtained by the output 
terminal 1 10. 

[0061] The case where the singing voice shown in the score of drawing 7 is 
compounded as an example of the above actuation is explained. 
[0062] In the case of this example, the output of the input [ of ASAINA 104 ] and 
1st, and 2nd output sequence becomes like drawing 7 . 

[0063] The output of ASAINA 104 is given to 1st read-out machine 106a and 2nd 
read-out machine 106b, and 1st read-out machine 106a reads ****** (pitch DO) 
from time amount t1, and reads ****** (pitch FA) from time amount t3. the same -- 
2nd read-out machine 106b -- the phoneme from time amount t2 - carrying out 
(pitch RA) -- it reads and (pitch SO) of a phoneme is read from time amount t4. 
[0064] Moreover, the output of ASAINA 104 generates a wave envelope as given 
to 1st EMBE formation machine 107a and 2nd EMBE formation machine 107b 
and shown in Ea and Eb of drawing 6 , respectively. That is, it is the shift parts of 
a phoneme and a phoneme which get mixed up, and a wave envelope is 
generated so that cross fade of both phoneme waves may be carried out. 
[0065] Thus, it reads with the formed wave envelopes Ea and Eb, and the output 
Sa of vessel 106a and the output Sb of read-out machine 106b are given to level 
converters 108a and 108b, respectively. 

[0066] With the EMBE formation vessels 107a and 107b, EaxSa and EaxSb are 
calculated, respectively, the output of the EMBE formation machines 107a and 
107b is added with an adder 109, singing voice composition processing is 
completed, and an output wave is acquired by the output terminal 110. 
[0067] coincidence - a musical interval -- difference -- a generator 1 1 1 operates 
as follows, the output of ASAINA 104 -- winning popularity -- a musical interval - 
difference -- a generator 1 1 1 generates the 1st and 2nd amendment outputs like 
drawing 3 . For example, when carrying out [ voice / which carries out a phoneme 



by time amount t2 (pitch RA) ] pronunciation initiation, the voice of ****** (pitch 
DO) is pronounced just before, and there is a pitch difference of 900 cents in the 
meantime, in order to make this pitch difference small gradually -- a musical 
interval -- difference -- a generator 1 1 1 gives the 1st amendment output to 1st 
read-out machine 106a, as shown in drawing 3 . 

[0068] As mentioned above, since the read-out machines 106a and 106b reflect 
the value adding a pitch assignment value and correction value in the read-out 
rate of a data point, ****** will change from pitch DO to pitch RA gradually. Thus, 
according to a synergism with the cross fade processing which will carry out 
[ processing ] asymptotic to the pitch of the following phoneme smoothly, and 
was mentioned above from the pitch of the last phoneme, a phoneme and a 
phoneme are connected very smoothly, and quality singing voice can be 
compounded. 

[0069] As mentioned above, according to the gestalt of this operation, the wave 
memory 105a and 105b which stored two or more pitches and the data point of a 
phoneme beforehand is read by turns with two wave read-out vessels 106a and 
106b. Form the EMBE generators 107a and 107b which generate an envelope 
so that cross fade of this read-out output may be carried out, and by this, carry 
out the level conversion of the output of the wave read-out machines 1 06a and 
106b, and it is added. The value generator 1 1 1 is formed, the musical interval 
controlled to bring the sound high price of a front phoneme close to a back sound 
high price gradually in case it shifts to a back phoneme from a front phoneme, 
when the pitches of the phoneme which furthermore gets mixed up differ -- 
difference -- By reading by this and controlling Vessels 106a and 106b, a 
phoneme and a phoneme can be connected very smoothly and quality singing 
voice can be compounded. 

[0070] In addition, although considered as the wave memory 105a and 105b, the 
read-out machines 106a and 106b, the EMBE formation machines 107a and 
107b, and level converters 108a and 108b with the gestalt of this operation, in 
these, it is hard and it cannot be overemphasized that single as time division 



multiple processing it can constitute. 

[0071] Moreover, although the level conversion was made into multiplication, a 
bit shift etc. is sufficient, for example. 

(Gestalt 2 of operation) The gestalt 2 of the operation of this invention to the next 
is explained, referring to a drawing. 

[0072] Drawing 8 is the block diagram showing the configuration of the music 
regenerative apparatus in the gestalt of operation of this invention. In drawing 8 , 
as for performance data memory and 201 , 200 is [ a sequencer and 202 ] singing 
voice synthesizer units, and this is the same as what was explained with the 
gestalt 1 of operation. For a musical-sound synthesizer unit and 204, as for an 
output terminal and 206, an adder and 205 are [ 203 / a transposition input 
terminal and 207 ] performance rate input terminals. 

[0073] About the music regenerative apparatus of the gestalt of this operation 
constituted as mentioned above, the actuation is explained below. 
[0074] Performance information is stored in the performance data memory 200. 
the storing format of performance information gets that the conventional example 
explained, comes out, and there is, and here does not explain it repeatedly. A 
sequencer 201 reads performance information from the performance data 
memory 200, if it is the performance of singing voice, it will give the performance 
information which consists of the phoneme, the pitch, sound volume, and 
pronunciation timing of singing voice which should be compounded to the singing 
voice synthesizer unit 202, and if it is the performance of a musical instrument 
sound, it will receive the pronunciation information which becomes the musical- 
sound synthesizer unit 203 from a pitch, sound volume, and pronunciation timing. 
[0075] The output of the singing voice synthesizer unit 202 and the musical- 
sound synthesizer unit 203 is added with an adder 204, and singing voice and a 
musical instrument performance sound are obtained by the output terminal 205 
at coincidence. 

[0076] if 206 is the input terminal of transposition indicated value, for example, a 
value 1 is inputted -- a sequencer 201 -- pitch directions -- semitone -- it is made 



high and the singing voice synthesizer unit 202 and the musical-sound 
synthesizer unit 203 are given. 207 is the input terminal of performance rate 
indicated value, and a sequencer makes a performance rate quickly or late with 
the value given here. 

[0077] Since the thing of the same configuration as the gestalt 1 of operation is 
used for the singing voice synthesizer unit 202 with the gestalt of this operation, if 
there are transposition directions from an input terminal 206 and a sequencer 
201 changes pitch indicated value, the address which reads the wave memory 
1 05a and 1 05b will change. 

[0078] However, since this does not change the quality of the data point to read, 
in spite of not /Carrying out, a singing voice composition machine is not the 
deteriorating thing to transpose. 

[0079] Since the timing information given to the read-out machines 106a and 
106b, the EMBE formation machines 107a and 107b, etc. only changes and 
quality of the data point read as well as the case of transposition is not changed 
even if performance rate indicated value changes similarly, in spite of not 
/Carrying out, a singing voice synthesizer unit is not the deteriorating thing to 
transpose. 

[0080] As mentioned above, even if it can play music and operates contest a key 
etc. at the time of music playback of karaoke etc., without degrading the quality 
of singing voice even if it changes a performance rate and a musical interval by 
forming the performance data memory 200 in which performance information is 
stored, a sequencer 201 , the singing voice synthesizer unit 202 by the gestalt 1 
of operation, and the musical-sound synthesizer unit 203, musical quality does 
not deteriorate. 
[0081] 

[Effect of the Invention] ASAINA which outputs by turns the performance 
information which consists of a phoneme, a pitch, sound volume, and 
pronunciation timing to the 1st and 2nd output sequences as mentioned above 
according to this invention, the musical interval which 4s pitches and 



pronunciation timing are directed by the 1st of ASAINA, and the 2nd output 
sequence, and outputs the 1st and 2nd musical interval change values to the 1st 
and 2nd outputs, respectively -- difference -- with a generator a pitch, a phoneme, 
and pronunciation timing are directed according to the 1st of ASAINA, and the 
2nd output sequence, respectively having -- and a musical interval -- difference 
-- with the 1st [ to which a musical interval change value is directed with the 1st 
and 2nd outputs of a generator respectively ], and 2nd read-out machines The 
1st and the 2nd EMBE formation machine which sound volume and 
pronunciation timing are directed, respectively and generate wave envelopment 
data according to the 1st of ASAINA, and the 2nd output sequence, The 1st and 
2nd wave memory from which two or more phonemes and the voice wave of a 
pitch are beforehand memorized, and data are read with the 1st and 2nd read- 
out vessels, respectively, the 1st and 2nd level converters which carry out the 
level conversion of the output of the 1st and 2nd read-out machines with the 
output of the 1st and 2nd EMBE formation machines, respectively, and the adder 
adding the output of the 1st and 2nd level converters -- **** -- by things It reads 
according to an individual by turns for every phoneme, and the voice wave of the 
specified phoneme/pitch is outputted smoothly, reading and carrying out cross 
fade with a vessel, except for the cross fade section -- a fundamental tone PCM - 
- since it carries out asymptotic [ of the pitch of a front phoneme ] to a back pitch 
gradually at the time of cross fade when the high singing voice of quality can be 
compounded and there is a pitch difference by the front phoneme and the back 
phoneme further, since it remains as it is, change of a pitch becomes smooth, 
and natural singing voice can be compounded. 

[0082] Moreover, the performance data memory which has memorized a musical 
instrument and the performance information on a song, The sequencer which 
outputs performance directions information while controlling timing according to 
the performance information, transposition input, and performance rate input 
which were read from performance data memory, the musical-sound synthesizer 
unit which compounds musical sound according to performance directions of a 



sequencer, the singing yqifi synthesizer iinil^hich Gornpounds singing voice 
aecprding to performance directions^ ^ and the adctor adding th^ 

output of a musical-sound synthesizer unit, and the output of a singing voice 
synthesizer unit - by things By being able to perform music playback with 
singing vpiee with high quality , also when changing the musical interval and rate 
to perform, and apply this to the music regenerative apparatus of synthesizer 
karaoke The synthesizer karaoke to which the quality of a back chorus does not 
fall even if a performance rate and a musical interval change can be offered, and 
it has the practically excellent effectiveness 
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[Brief Description of the Drawings] 

[Drawing; 1] The block diagram showing the configumtien of the singing voice 
synthesizer un it in the gestal t 1 of operation of this in ven tion 
[Drawing 2] The explanatory view showing the actuation and the configuration of 
a read-out machine in the gestalt of this operation 

[Drawing 3] the musical interval in the gestalt of this operation — difference — the 
explanatory view explaining actuation of a generator 



[Drawing 4] The explanatory vimt of the data storage condition of the wave 
mem ory in the ge stall of th is ope ration 

[Drawing 5] The explanatory view of loop-formation read-out of the wave memory 
in the gesialt of this operation 

[Drawing 6] The explanatory view of Gross fade processing of the singing voice 
composition in the pstalt of this operation 

[Drawing 7] The explanatory view of ASAINA in the gestalt of this operation of 
operation 

[Drawing 8] The block diagram showing the configuration of the mmm 
regenerative apparatus in the gestalt 2 of operation of this; invention 
iDeseriptim 
104 m/KMA 

1 05a 5 105b Wave memory 

1 06a, 101b Read-out machine 

1 07a, 107b 1MB EE formation machine 

108a, 108b Leva I converter 

10@Mder 

1 11 Musical Interval — Difference — Generator 

200 Ferformancfe Data Memory 

201 Sequencer 

202 Singing ¥oice Synthesizer Unit 

203 Musical-Sound Synthesizer Unit 

204 Ad de r 
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